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(54) Papermaking press felt 



(57) A papermaking press felt (1 0) having excellent 
rewetting suppression without impaired water-squeez- 
ing capability. Comprises a base body (30), batt layers 
(20), and a rewetting prevention layer (40), integrated 
with one anotherby needle punching. The rewetting pre- 
vention layer (40) has three dimensional passages (44) 
comprising a verge opening (42), a wet paper web side 
opening (42a) and a roll side opening (42b). The wet 
paper web side opening (42a) is larger than the roll side 



opening (42b). Under nip pressure, water from the wet 
paper web moves into the roll surface side of the felt, 
passing through the passages (44) in the rewetting pre- 
vention layer (40). Although a rewetting phenomenon 
tends to occur when the press felt is released from the 
nip pressure, movement of water through the passages 
back to the wet paper web side of the felt is suppressed 
since the roll side openings (42b) are narrower than the 
wet paper web side opening (42a). 



FIG.2 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a felt which is used in 
a press section of a papermaking machine, and more 
particularly to a papermaking press felt (hereinafter 
called a "press felt") having an improved water squeez- 
ing capability. 

BACKGROUND OF THE INVENTION 

[0002] As shown in FIG. 13, a conventional press ap- 
paratus, used to squeeze water from a wet paper web 
in a papermaking process, comprises a pair of press 
rolls P, and a pair of press felts 12, which pinch a wet 
paper web W. When the press felts 12 and the wet paper 
web W are compressed between the press rolls P, water 
is squeezed from the wet paper web W and absorbed 
by the press felts 12. 

[0003] Each of the press felts 12 comprises a base 
body (not shown) for maintaining strength, and batt lay- 
ers (not shown) which are provided on both sides of the 
base body. The base body is integrated with the batt lay- 
ers by needle punching. 

[0004] FIG. 1 4, wh ich is a partial, enlarged view of the 
press nip in FIG. 13, illustrates the movement of water 
which is squeezed from a wet paper web W. It does not 
illustrate the detailed structure of the press felts 12, how- 
ever. 

[0005] When the press rolls P rotate in the direction 
of the arrows in FIG. 13, the press felts 12 and the wet 
paper web W, which are sandwiched between the press 
rolls P are propelled in through the press nip in the di- 
rection of the arrows in FIG. 13. 
[0006] As mentioned above, when the press felts and 
the wet paper web W are compressed, water is 
squeezed from the wet paper web W and absorbed in 
the press felts 12. However, within a short distance from 
the nip center to the delivery side of the rolls, the pres- 
sure applied to the wet paper web W and press felts 1 2 
is rapidly released, and the volumes of the press felts 
1 2 and the wet paper web W expand rapidly. As the ex- 
pansion occurs, a pressure is applied to the press felts 
12. Moreover, since the wet paper web is made of thin 
fiber, a capillary phenomenon also occurs. As a result 
of the pressure applied to the felts and the capillary ac- 
tion in the wet paper web, water which was absorbed in 
the press felts 1 2 shifts again to the wet paper web W. 
The phenomenon just described is known as the rewet- 
ting phenomenon, and is a problem in a conventional 
press apparatus. U. S. Patent No. 5,372,876 discloses 
a felt designed to prevent rewetting. As shown in FIG. 
15, in the felt 11 , which comprises a base body 31 and 
batt layers 21 on both sides of the base body, a hydro- 
phobic film 41 , which is made of spunbonded filaments, 
is provided on the base body 31 . This hydrophobic film 
41 divides the felt into a press roll side layer and a wet 



paper web side layer. Even if pressure applied to the felt 
11 is released rapidly, it is difficult for water which is ab- 
sorbed in the press roll side layer to move to the wet 
paper web side layer. Accordingly, this felt 11 is sup- 

5 posed to be capable of suppressing rewetting. 

[0007] Unexamined Japanese Patent Publication No. 
8888/1 991 discloses a felt in which a barrier layer which 
comprises a porous film is provided so that water ab- 
sorbed in the barrier layer is prevented from moving to 

10 the wet paper web side. 

[0008] In addition, U. S. Patent No. 4,830,905 disclos- 
es a press felt in which a foam layer having independent 
bubbles is provided to prevent rewetting by holding wa- 
ter in the bubbles. 

15 [0009] However, with the hydrophobic film having 
many small holes, and the porous film, used in the felts 
disclosed in U. S. Patent No. 5,372,876 and Unexam- 
ined Japanese Patent Publication No. 8888/1991 , sup- 
pressing the movement of water is difficult in practice, 

20 and good rewetting suppression may not be achieved. 
[0010] U. S. Patent No. 4,830,905 does not disclose 
how the water held in the bubbles is discharged, and 
accordingly there is a doubt about the practical effect of 
the press felt described therein. 

25 [0011] The invention solved the above-mentioned 
problem by providing a papermaking press felt which 
has a wet paper web contacting surface and a roll con- 
tacting surface, the felt comprising a base body, a batt 
layer, and a rewetting prevention layer, in which the re- 

30 wetting prevention layer has three-dimensional passag- 
es, each said passage comprising an opening rim, a wet 
paper web side opening and a roll side opening, the wet 
paper web side opening being larger than the roll side 
opening. 

35 [0012] According to the invention, a rewetting preven- 
tion layer having passages with a three-dimensional 
structure prevents rewetting effectively. 

BRIEF DESCRIPTION OF DRAWINGS 

40 

[0013] FIG. 1 is an exploded perspective view of a 
press felt according to the invention; 
[0014] FIG. 2 is a cross-sectional view of a press felt 
according to the invention; 
45 [0015] FIG. 3 is an enlarged cross-sectional view of 
the main part of a press felt according to the invention; 
[0016] FIG. 4 is an enlarged view of the point of a nee- 
dle used for manufacturing a press felt according to the 
invention; 

50 [0017] FIGs. 5(A) - 5(E) are enlarged explanatory 
views showing the process of forming the opening in a 
rewetting prevention layer of a press felt according to 
the invention; 

[0018] FIGs. 6(A) and 6(B) are enlarged cross-sec- 
55 tional views showing different embodiments of the open- 
ing in a rewetting prevention layer of a press felt accord- 
ing to the invention; 

[001 9] FIG. 7 is a perspective view showing a process 
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for manufacturing a press felt according to the invention; 
[0020] FIG. 8 is a perspective view showing another 
process for manufacturing a press felt according to the 
invention; 

[0021] FIG. 9 is a perspective view showing still an- 
other process for manufacturing a press felt according 
to the invention; 

[0022] FIG. 10 is a schematic view of an apparatus 
for con- firming the effect of a press felt according to the 
invention; 

[0023] FIG. 11 is a schematic view of another appa- 
ratus for confirming the effect of a press felt according 
to the invention; 

[0024] FIG. 12 is a table of experimental results; 
[0025] FIG. 13 is a schematic explanatory view of a 
press apparatus in a papermaking machine; 
[0026] FIG. 14 is an explanatory view illustrating the 
movement of water in a wet paper web; and 
[0027] FIG. 1 5 is a cross-sectional view of a conven- 
tional press felt. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Referring to FIGs. 1 and 2, press felt 1 0 com- 
prises a base body 30, and batt layers 20 which com- 
prise short fiber and a rewetting prevention layer 40 to 
be described below. The layers are intertwined by nee- 
dle punching to form an integrated press felt. 
[0029] The base body 30 is provided to impart 
strength to the press felt. The material of the base body 
may be a woven fabric or a belt-shaped body composed 
of yarns which are not woven. 

[0030] I n the base body 30 and the batt layers 20, nat- 
ural fibers such as wool, orsyntheticfiberssuch as nylon 
6, nylon 66, etc. which are superior in wear resistance, 
fatigue resistance, extension characteristics and stain 
resistance, are used. 

[0031] In the press felt 1 0 of FIG. 1 , a batt layer 20 is 
provided between the rewetting prevention layer 40 and 
the base body 30. However, in an acceptable alterna- 
tive, the rewetting prevention layer 40 and the base body 
30 can be in direct contact with each other. 
[0032] As shown in FIG. 3, which is an enlargement 
of a part of FIG. 2, passage 44 is one of many passages 
provided in the rewetting prevention layer 40. Passage 
44 is funnel-shaped so that its wet paper web side open- 
ing 42a is larger than its press roll side opening 42b. 
[0033] The rewetting prevention layer 40 comprises a 
thin film, originally without holes, and is attached to the 
main body of the felt 10 by needle punching, whereby 
short fibers of the batt are inserted through the film. 
[0034] As the fibers of the batt layer are inserted into 
the rewetting prevention layer 40 by needle punching, 
the passage 44 is produced, and a rim 42 of the opening 
protrudes downward. Thus, the passage 44 has a three- 
dimensional structure, in which the rim 42 has the roll 
side opening 42b formed at its lower end, and the wet 



paper web side opening 42a formed at its upper end. 
The inclination of the wall of the rim 42 causes the wet 
paper web side opening 42a to be larger than the roll 
side opening 42b. 

5 [0035] A biaxially oriented film is suitable for use as a 
rewetting prevention layer 40. Films exhibiting low water 
absorption, such as polyethylene, polypropylene, poly- 
vinyl idene and polyester, and also water-absorbing films 
such as nylon and polyurethane, may be used as a film 

10 material. 

[0036] The rewetting prevention layer preferably com- 
prises a material which has an extension characteristic 
similar to that of the base body or the batt layer in order 
to match the extension characteristics of components of 

15 the felt 1 0, and thereby improve its heat resistance when 
it is subjected to heating in the felt manufacturing proc- 
ess. As mentioned previously nylon is frequently used 
for the batt layer 20 and the base body 30 of a paper- 
making press felt 10. Where nylon is used to form the 

20 batt layer and/or the base body, the film is also prefera- 
bly made of nylon. 

[0037] In the case of a rewetting prevention layer 40 
made of nylon, experiments have established that a pre- 
ferred rewetting prevention layer is one having a thick- 

25 ness in the range of 1 0 to 30 jim, a tensile strength in 
the range from 1 to 15 kg/cm in the length and breath 
directions respectively, and a fracture elongation in the 
range of about 50% to 200% was preferable. 
[0038] In FIG. 3, arrows show the directions of move- 

30 ment of water in the operation of the press felt when car- 
rying a wet paper web through the nip of a press roll. 
Water from the wet paper web moves into the press felt 
1 0 as a result of the nip pressure. The water squeezed 
from the surface of the felt passes through the passage 

35 44 in the rewetting prevention layer 40, and moves to 
the roll surface side. The water flows smoothly through 
the passage 44, since the passage is tapered. 
[0039] After an area of the press felt 10 passes 
through the nip, and the nip pressure is released on that 

40 area, so that rewetting would ordinarily occur, water 
moving toward the roll side of the press felt is intercepted 
by the rewetting prevention layer 40, and flow of water 
through the passage 44 is suppressed. No water flows 
through the layer 40 where there is no passage 44, and, 

45 since the roll side opening 42b is narrower than the wet 
paper web side opening 42a, water does not pass read- 
ily through the passage 44 in the direction from the roll 
side toward the web side. 

[0040] A preferred process for producing an passage 
50 44 in a rewetting prevention layer will be explained with 
reference to FIGs. 4 and 5(A) - 5(E). FIG. 4 is an en- 
larged view of the point of a needle 50 used in the man- 
ufacturing process and FIGs. 5(A) - 5(E) show the suc- 
cessive stages of the punching operation in which an 
55 opening is produced in the rewetting prevention layer. 
[0041] When a papermaking press felt 10 according 
to the invention is manufactured, a good result may be 
obtained if a needle 50 which has a ball point 51 shown 
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in FIG. 4 is used. This ball point 51 is formed in a spher- 
ical shape at the point of the needle 50. It has been con- 
firmed by experiment that the spherical part of ball point 
51 preferably has a radius in the range from 0.05 mm to 
0.09 mm. 

[0042] Usually, the main body of the needle 50 is pol- 
ygon-shaped in transverse cross section, and barbs 52a 
for catching and pushing short fibers are formed along 
corners 52 of the polygon . I n accordance with the inven- 
tion, since it is necessary to push large amounts of short 
fiber into the rewetting prevention layer 40, and the wet 
paper web side opening 42a should be made large, a 
good result may be obtained by providing barbs 52a 
along two or more corners 52. In FIG. 4, the needle 50, 
which is triangular in transverse cross-section, has 
barbs 52a formed along all three corners 52. 
[0043] The length of the portion 53 of the needle 50, 
extending from the point 51 to the barb 52a nearest to 
the point 51 , is called the "point length." 
[0044] In the process illustrated in FIGs. 5(A) - 5(E), 
as shown in FIG. 5(A), a layer of short fibers is placed 
on the rewetting prevention layer 40. A needle 50 is driv- 
en into the upper part of the layer of short fibers. The 
ball point 51 of the needle 50 passes through the short 
fibers and reaches the rewetting prevention layer 40 as 
shown in FIG. 5(B). Since the area of ball point51 which 
comes into contact with the rewetting prevention layer 
40 is large, the needle 50 does not punch the rewetting 
prevention layer 40 immediately, but instead depresses 
the layer 40 downward at first. 

[0045] When the needle 50 advances, the rewetting 
prevention layer 40 is ruptured to form a hole, as shown 
in FIG. 5(C). As a result, the roll side opening 42b is 
formed. As described later, the part which is ruptured is 
depressed downward as the needle 50 advances, form- 
ing a cylindrical opening 46, conforming to the shape of 
the point length portion 53 of the needle. 
[0046] As shown in FIG. 5(D), as the point length por- 
tion 53 of the needle 50 advances, the barb 52a catches 
short fibers and pushes them below the rewetting pre- 
vention layer 40 . If the barbs 52a are provided in two 
or more corners 52, more short fiber are pushed down- 
ward. As a result of the movement of the short fibers, a 
depressed and inclined opening rim 42 is formed in the 
rewetting prevention layer 40. In this way, as shown in 
FIG. 5(E), a passage 44, in which the wet paper web 
side opening 42a is largerthan the roll side opening 42b, 
is formed in the rewetting prevention layer 40. 
[0047] After the needle 50 is depressed to a pre- 
scribed position, it is moved up again. The rewetting pre- 
vention layer 40 is then moved horizontally through a 
prescribed distance, and the needle 50 again moves 
downward so that short fibers are driven into the rewet- 
ting prevention layer 40. This operation is repeated until 
the desired pattern of passages is formed. 
[0048] In this connection, since the short fibers which 
are moved into the passage 44 are fixed in the passage, 
the passage is never shut. As a result, a three-dimen- 



sional passage structure is maintained after the nee- 
dling operation is completed. 

[0049] In this way, the passage 44 is formed in the re- 
wetting prevnetion layer 40. When a biaxially oriented 

5 film is used for this re-wetting prevention layer 40, the 
re-wetting prevention layer 40 and the opening rim 42 
around the wet paper web side opening 42a may be pre- 
ventedfrom being split largely by the impact of punching 
and thus the passage 44 may be prevented from being 

10 united each other which will result in the film rupture. 
[0050] The needling process is carried out by causing 
a needle board (not shown), having many needles 50, 
to reciprocate up and down. It is acceptable to drive the 
short fibers into the rewetting prevention layer 40, and 

15 to form the openings 44, by means of needles 50 all of 
which are of the same kind and of the same thickness. 
On the other hand, it is also possibleto provide a needle 
array in which needles of various kinds are arranged on 
a single needle board according to control parameters 

20 such as air permeability, etc. in order to achieve a de- 
sired performance in the papermaking felt. 
[0051] For instance, when the objective is to secure 
air permeability, additional needles can be provided on 
the same needle board together with needles 50 having 

25 ball points 51 and barbs 52a formed on all corners 52. 
The additional needles may be thicker than the other 
needles, and may have sharp points and barbs only on 
onecorner. In this case, three dimensional passages 44, 
which have a wet paper web side opening 42a larger 

30 than the roll side opening 42b, are provided along with 
additional openings (not shown) which are largerthan 
this passage 44 and of generally configuration. With this 
felt structure, rewetting is reduced to an extent while 
good air permeability is provided. 

35 [0052] As shown in FIGs. 6(A) and 6(B), a rewetting 
prevention layer 40 having a passage 44 is provided. 
For forming the passages 44 of FIGs. 6(A) and 6(B). 
barbs 52a are provided along all corners 52 of each nee- 
dle 50. 

40 [0053] A passage 44, formed by a needle 50 having 
a ball point 51 , is shown in FIG. 6(A). A cylindrical open- 
ing 46 is formed at the inner edge of the opening rim 42 
by the needle 50 as described above. Since the passage 
44 as a whole has a funnel shape, it easily prevents in- 

45 filtration of water from the roll side opening 42b. 

[0054] FIG. 6(B) depicts a passage 44' formed by a 
needle 50 which has the usual sharp point rather than 
a ball point 51 . Although the short fibers drawn by barbs 
52a into the rewetting prevention layer 40 form an in- 

50 dined passage rim 42, no cylindrical opening corre- 
sponding to opening 46 in FIG. 6(A) is formed. The pas- 
sage of FIG. 6(A) is inferior in its rewetting prevention 
ability to a passage 44 having a cylindrical opening 46. 
However, it may be adopted when improved productivity 

55 is important. 

[0055] When the rewetting prevention layer 40 is ar- 
ranged on a bed of short fibers, and a short fiber bed is 
arranged on the rewetting prevention layer 40, and nee- 
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die punching is carried out, the opening rim 42 inclines 
and protrudes downward more easily since the rim 42 
of the passage is supported by the short fiber bed on 
the lower side of the rewetting prevention layer 40. The 
impact of needle punching is eased by the lower short 
fiber bed, and, as a result, rupture of the rewetting pre- 
vention layer 40 occurs more reliably. Thus, if needle 
punching is carried out with a short fiber bed arranged 
on the lower side of the rewetting prevention layer 40, 
passages 44, in which the wet paper web side openings 
42a are larger than the roll side openings 42b, may be 
manufactured more easily. 

[0056] The process of manufacturing the overall 
press felt 10 according to the invention will now be ex- 
plained. The following are examples of a large variety 
of alternative manufacturing processes. 
[0057] A short fiber bed is arranged on a base body 
30, and both are integrated by needle punching. Then, 
the base body 30 is turned upside down. In this situation, 
the base body 30, and a batt layer 20 on the roll side, 
have been already formed. 

[0058] The wet paper web side is formed next, and 
methods for forming the wet paper web side can be di- 
vided roughly into two general patterns, either of which 
may be adopted. According to the first pattern, a rewet- 
ting prevention layer 40 and a short fiber bed are accu- 
mulated on a base body 30 sequentially, and are inte- 
grated with the base body 30 by needle punching. Ac- 
cording to the second pattern, a bed of short fibers is 
provided on a rewetting prevention layer 40 and, by in- 
tegrating the fiber bed with the rewetting prevention lay- 
er by needle punching, a preparation layer 60 is ob- 
tained. The preparation layer 60 is then arranged on a 
base body 30, and the preparation layer and base body 
are integrated by needle punching. 
[0059] To obtain a press felt in which a batt layer 20 
is formed between the rewetting prevention layer 40 and 
the base body 30, after placing a short fiber bed on the 
base body 30, the rewetting prevention layer 40, or the 
preparation layer 60, is placed on the short fiber bed. 
[0060] The method of placing a rewetting prevention 
layer 40 or a preparation layer 60 on a base body 30 will 
be explained with reference to FIGs. 7-9. In each case, 
the rewetting prevention layer 40, or the preparation lay- 
er 60. is provided on a material roll 70, and the base 
body is stretched between stretch rolls 80. 
[0061] In the manufacturing method shown in FIG. 7, 
the rewetting prevention layer 40, or preparation layer 
60, has the same width in the cross machine direction 
(CMD) as the base body 30. A leading edge of the re- 
wetting prevention layer 40, or preparation layer 60, is 
first fixed on the base body 30. The layer 40 or 60 is 
drawn from the material roll 70 as the base body 30 
moves around stretch rolls 80. After the layer 40 or 60 
is placed on the base body 30, it is severed at almost 
the same position at which the leading edge is fixed to 
the base body 30, and the severed end is also fixed on 
the base body. 



[0062] FIGs. 8 and 9 show manufacturing methods in 
which the rewetting prevention layer 40 has a width less 
than that of the base body 30 in the cross machine di- 
rection. 

5 [0063] As shown in FIG. 8, the rewetting prevention 
layer 40, or preparation layer 60, is rolled onto the base 
body 30 atasmall angle relative tothe machine direction 
so that it is wound onto the base body in a spiral. 
[0064] Alternatively, as shown in FIG. 9, the layer 40 

10 or 60 may be arranged so that its lengthwise direction 
is at a small angle relative to the cross machine direction 
of the base body 30. In this case, it is preferable not to 
use the preparation layer 60, and instead to place only 
the rewetting prevention layer 40 on the base body. With 

15 the longitudinal direction of the rewetting prevention lay- 
er 40 disposed at an appropriate small angle relative to 
the cross machine direction of the base body 30, layer 
40 is placed on the base body so that a length of layer 
40 extends from a first edge of the base body to the other 

20 edge. Then, the rewetting prevention layer 40 is folded 
and is placed on the base body so that it extends toward 
the first edge. This operation is repeated until the rewet- 
ting prevention layer 40 covers the whole surface of the 
base body 30. and the folding angle is selected accord- 

25 ingly. In this case, the rewetting prevention layer 40 is 
securely fixed on the base body 30 by the weight of the 
folding part in the end of the base body 30. 
[0065] As mentioned above, although a film without 
holes may be used to form the rewetting prevention lay- 

30 er40, it isalsopossibleforthe rewetting prevention layer 
40 to have a structure with improved air permeability de- 
pending on the desired characteristics of the papermak- 
ing felt. In this case, the holes for improving air perme- 
ability of the layer 40 may be punched preliminarily in 

35 the layer by the use of needles. 

[0066] Experiments were conducted to confirm the ef- 
fects of the papermaking press felt according to the in- 
vention. For the experiments, a basic structure was 
adopted for all the felts so that the various conditions 

40 were common to the examples in accordance with the 
invention, and comparative examples. A base body (a 
plain weave of nylon monofilament twine) had a basis 
weight of 300g/m 2 . A batt layer (short fibers of nylon 6) 
had a total basis weight of 550g/m 2 . The needle punch- 

45 jng density was 700 times/cm 2 

[0067] The needles each had a ball point 51 is at the 
point, a triangular cross-section, and barbs 52a formed 
along all the corners 52. 



[0068] The rewetting prevention layer 40 was com- 
posed of a biaxially oriented film made of nylon. The ra- 
dius of the ball point 51 of the needles was 0.09 mm. 
55 The opening 44 was funnel-shaped. Air permeability 
was 6cc/cm 2 /sec. 



50 EXAMPLE 1 
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EXAMPLE 2 

[0069] The rewetting prevention layer 40 was com- 
posed of a biaxially oriented film made of nylon. The ra- 
dius of the ball point 51 of the needles was 0.075 mm. 
The opening 44 was funnel-shaped. Air permeability 
was 5cc/cm 2 /sec. 

EXAMPLE 3 

[0070] The rewetting prevention layer 40 was com- 
posed of a biaxially oriented film made of nylon. The ra- 
dius of the ball point 51 of the needles was 0.05 mm. 
The opening 44 was funnel-shaped. Air permeability 
was 5 cc/cm 2 /sec. 

COMPARATIVE EXAMPLE 1 

[0071] No rewetting prevention layer 40 was used. 
The radius of the ball point 51 of the punching needles 
was 0.09 mm. Air permeability was 15 cc/cm 2 /sec. 

COMPARATIVE EXAMPLE 2 

[0072] A rewetting prevention layer 40 was composed 
of an axial extension film made of nylon. The radius of 
the ball point 51 of the needles was 0.09 mm. Tears in 
the direction of the film extension were present to a 
marked extent, and the openings were mutually con- 
nected to one another Air permeability was 1 0 cc/cm 2 / 
sec. 

COMPARATIVE EXAMPLE 3 

[0073] The rewetting prevention layer 40 was a spun 
bond layer made of nylon. The radius of the ball point 
51 of the needles was 0.09 mm. The punched openings 
were flat and of the same thickness as the needles. Air 
permeability was 5 cc/cm 2 /sec. 

[0074] After above-mentioned papermaking press 
felts were prepared, experiments were conducted, us- 
ing the two apparatuses shown in FIGs. 10 and 11, in 
each of which P is a press roll, 110 is a top side felt, 10 
is a bottom side felt, SC is a suction tube, and SN is a 
shower nozzle. 

[0075] The felt of each of the examples was used as 
a bottom side felt 1 0. In each case, the top side felt 1 1 0 
was the same as described above in connection with 
Comparative example 1 . 

[0076] Both apparatuses shown in FIGs. 10 and 11 
had a running speed of 500 m/min and a press pressure 
of 100 kg/cm 2 . 

[0077] In the apparatus shown in FIG. 10, when the 
wet paper web is released from the nip pressure, it is 
placed on the bottom sidefelt 1 0 and transferred. There- 
fore, if the water content of the wet paper web is meas- 
ured at a distance from the press exit, i.e., the position 
at which it is released from the nip pressure, data on the 



water content of the wet paper web after rewetting may 
be obtained. 

[0078] On the other hand, in the apparatus shown in 
FIG. 11 . a larger area of the bottom sidefelt 10 is in con- 

5 tact with the lower press roll, and the wet paper web is 
in contact with felts 10 and 110 after release from the 
nip pressure only for a very short time. So, if the water 
content of the wet paper web is measured at the press 
exit, data on the water content of the wet paper web, in 

10 which rewetting has occurred to a lesser degree, may 
be obtained. Accordingly, the degree of rewetting in a 
given felt can be evaluated by comparing the water con- 
tent in identical felts passing through the two apparatus- 
es. 

15 [0079] The difference between data on the water con- 
tent in the apparatus shown in FIG. 10 and the water 
content in the apparatus shown in FIG. 1 1 was obtained, 
and an evaluation of the rewetting phenomenon was 
conducted. If the difference between the measured wa- 
ter content in a given belt using one apparatus and the 
measured water content in an identical belt using the 
other apparatus, was 0.5% or less, it was judged that a 
rewetting phenomenon did not occur. On the other hand, 
if the difference was more than 0.5%, it was judged that 
rewetting had occurred. 

[0080] A summary of the experimental results is 
shown in FIG. 12. As shown in FIG. 12, it has been con- 
firmed that the papermaking press felts according to the 
invention exhibit excellent suppression of the rewetting 
phenomenon. 

[0081] As mentioned above, the invention makes it 
possible to provide a papermaking press felt which has 
a comparatively simple structure and good rewetting 
suppression. 

Claims 

1. A papermaking press felt which has a wet paper 
web contacting surface and a roll contacting sur- 
face, comprising a base body, a batt layer, and a 
rewetting prevention layer, in which said rewetting 
prevention layer has three-dimensional passages, 
each said passage comprises an opening rim, a wet 
paper web side opening and a roll side opening, 
said wet paper web side opening being larger than 
said roll side opening. 

2. A papermaking press felt as claimed in claim 1 , in 
which the rewetting prevention layer also has a plu- 
rality of planar openings. 

3. A papermaking press felt as claimed in claim 1. 
wherein said each said three-dimensional passage 
has a cylindrical part, and is funnel-shaped. 

4. A papermaking press felt as claimed in claim 3, in 
which the rewetting prevention layer also has a plu- 
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rality of planar openings. 

5. A papermaking press felt as claimed in claim 1 , 
wherein said rewetting prevention layer comprises 

a biaxially oriented film. 5 

6. A papermaking press felt as claimed in claim 5, in 
which the rewetting prevention layer also has a plu- 
rality of planar openings. 

10 

7. A papermaking press felt as claimed in claim 1 , 
wherein said rewetting prevention layer comprises 
a material which has extension characteristics sub- 
stantially the same as those of said base body or 
said batt layer. 15 

8. A papermaking press felt as claimed in claim 7, in 
which the rewetting prevention layer also has a plu- 
rality of planar openings. 
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FIG.1 
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FIG.2 
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FIG.3 




10 



EP 1 293 602 A1 




42b 



11 



EP 1 293 602 A1 



FIG.6CA) 



42a 44 

/ / 




\ 

42b 




1 
40 



FIG.6(B) 



/ / / 




42a 44' 




42 



\ 

42b 



40 

i 



V / / / 



FIG.7 




12 



EP 1 293 602 A1 



FIG.8 
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FIG. 10 
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